Background: Autism spectrum disorder (ASD) is a complex neurodevelopmental
INTRODUCTION
Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder with multiple genetic and environmental risk factors (Cannell 2010 There is no agreement as to whether ASD prevalence is genuinely on the rise or if a higher reported rate in recent years might be secondary to better awareness, changing diagnostic trends and more sensitive diagnostic system (Coleman and Gillberg 2011) .
However, what is clear, is that the synergistic impact of neurotoxins has been steadily rising, either in the form of the industrial waste polluting soil, rivers and oceans, or in the form of additives in our food or materials of everyday life (Grandjean 2006 Lancet). Also, vitamin D deficiency has become common due to the increasingly Dark skinned individuals require about 5 to 10 times longer exposure to sunlight to produce vitamin D compared to fair skinned individuals (Clemens et al. 1982 ).
Therefore, when moving to northern countries, those with dark skin run the risk of not reaching satisfactory vitamin D levels.
The "group of vitamins D" have a unique role in brain homeostasis, embryogenesis and neurodevelopment, immunological modulation, including the brain´s own immune system, ageing, and also, importantly, in gene regulation (Sigmundsdottir 2011 , Ramagopalan et al. 2010 ). In addition to this effect, vitamin D is now believed to be involved in numerous other functions in the organism. To date, it has been shown to bind with more than 2,700 genes and to regulate the expression of more than 200 of them. Vitamin D is also known to be involved in healing processes (by reducing the risk of cells becoming malignant (Sigmundsdottir 2011 ).
Vitamin D deficiency -either during pregnancy or early childhood -has recently been proposed as a possible environmental risk factor for ASD 
Grant and Soles 2009).

Vitamin D: definition, biosynthesis and role in metabolism?
Vitamin D is not really a vitamin. By definition, vitamins are substances that are essential for body functioning but not produced by the body itself, meaning that they have to be obtained from exogeneous sources. Vitamin D does not fall into this category and should be rather viewed as a powerful steroid hormone,* since it is produced in the body by a cascade of chemical transformations, commencing with a key photochemical reaction in the skin on exposure to the ultraviolet rays of the sun, followed by a series of further chemical transformations. Its receptors have been found in many tissues and organs. Its best known role is to facilitate the calcium and phosphate absorption in the intestine, impacting directly on the formation of the bones and their density. The biosynthesis of calcitriol, the active form of vitamin D of vertebrates, starts from its prime precursor 7-dehydrocholesterol, which in turn is produced by a complex cascade from acetyl coenzyme A via mevalonic acid, farnesyl pyrophosphate, squalene, and lanosterol, and is eventually hydrogenated to produce cholesterol. 7-dehydrocholesterol first undergoes the key photochemical electrocyclization reaction in the skin, producing an intermediate that is spontaneously converted into calciferol (vitamin D3), or cholecalciferol to be precise and to emphasize its chemical relation to cholesterol. Since the first reaction requires irradiation with UV light (at 290-315 nm), it can only proceed in the skin, i.e., within the reach of the UV rays. Cholecalciferol is then transported to the liver, where it is hydroxylated in the side-chain (at position 25) by the microsomal enzyme 25-hydroxylase to produce calcidiol [25(OH)D, or cholecalcidiol]. Finally, the latter compound is further transported to the proximal tubules of the kidneys, where it is further hydroxylated (at position 1α) by the enzyme 1α-hydroxylase to finally produce calcitriol [i.e., 1,25-dihydroxycalciferol, 1,25(OH) 2 D, or cholecalcitriol], the active compound (vitamin D1). The levels of the enzyme required for the final hydroxylation are controlled by parathyroid hormone, whose secretion is, in turn, triggered by low concentrations of calcium or phosphate. The latter enzymatic hydroxylation reaction, producing calcitriol, has also been found to occur in lymphocytes.
For the sake of simplicity and to avoid confusion, which is widespread in the literature, we will use the following nomenclature for the vitamin D family originating In addition, calciferol induces the production of anti-inflammatory cytokines IL-10, IL-4 and TGF-β1. Its deficiency has been shown to suppress NOS has NOS been explained? and to result in elevation of glutathione levels. Furthermore, calciferol significantly stimulates the production of glial-derived neurotropic factor (GDNF) and thus serves as a neuroprotective agent (Cantorna MT 1996). Table 2 . 
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